Quantitation of circulating immune complexes (CIC) was done in 45 patients with chronic periapical lesions. The levels were compared with those of age-matched healthy individuals. Both patients with chronic periapical granuloma and periapical cysts showed significantly higher levels of CIC than the controls. This observation indicates that the continuous presence of root canal antigens may cause elevated levels of circulating immune complexes. The possibility of chronic periapical lesions acting as foci of infection is discussed, and the importance of early treatment of these conditions is emphasized.
Introduction
Chronic periapical lesions of pulpal origin are developed to defend the host against egress of antigens from the root canal system into the periapical tissues. The most common types of these lesions are periapical cysts and periapical granulomas. The reported prevalence of periapical cysts and granulomas in various studies ranges from 6% to 54% for cysts and from 45% to 84% for granulomasm. Many investigators have shown that the root canal system can be an effective route for host sensitization [2, 3] . The antigens from the root canal system enter the periapical tissues and may produce non-specific inflammatory responses as well as specific immunologic reactions, by interacting with antibodies secreted specifically against them. This may eventually lead to formation and accumulation of immune complexes either locally or in the general circulation [4, 5] .
Immune complexes play a pathological role in the initiation of tissue injury in many infections, autoimmune diseases and neoplasms [6, 7] . Both cell-medicated and humoral immune responses play an important role in the pathogenesis of periodontal infections due to the action of microorganisms and their products. We have previously reported elevation of circulating immune complexes in patients with periodontitis [8, 9] . TORABINEJAD AND KETTERING [10] observed significantly elevated levels of local immune complexes in patients with periapical lesions.
The aim of the present study was to quantitate the level of circulating immune complexes in the sera of individuals with chronic periapical lesions.
Materials and Methods
The study population comprised 45 individuals who had sought dental treatment at the outpatient department of the Dental College and Hospital, Trivandrum, India. Pathological changes in the dental pulp result in the root canal system harboring bacteria and other potential antigens, such as bacterial components, bacterial products and denatured host tissues. Various classes of immunoglobulins have been detected in biopsy specimens from periapical lesions [12, 13] . A combination of immunoglobulins with their specific invoking antigens results in the formation of immune complexes. This phenomenon usually has a protective effect for neutralization and eventual elimination of antigens. However, immune complexes may cause tissue damage at the site of their formation or at a distant site [14] .
Several methods have been used to detect immune complexes in the circulation. PEG precipitation was found in this study to be an easy and reproducible method for detecting the presence of circulating immune complexes. Chronic periapical lesions of pulpal origin defend the host against egress of antigens from the root canal system into the periapical tissues. It has been well established that dental infections act as a focus for cardiac, renal, ocular, joint and many other diseases. Although controlled studies have found no cause-and-effect relationship between dental infections and systemic diseases, OKADA et al. proved that the host can be sensitized with products from dental foci, especially through dental pulp canals due to vascular and lymphatic anastomosis [2, 5] .
The present study revealed significantly increased CIC levels in patients with chronic periapical lesions. TORABINEJAD et al. did not observe any significant increase in the level of CIC in 30 patients with periapical lesions. They attributed this either to confinement of the immune complexes in the periapical lesions, or to an extremely small amount of the complexes reaching the circulation, thus producing no detectable change [5] . The present results are in good agreement with studies done on other chronic dental infections [8, 9, 16, 17] . The findings of our study support the view of OKADA and associates [2] that early management of these lesions is important in order to prevent them acting as foci of infection. As the presence of CIC in serum does not necessarily lead to disease in all cases, establishment of a cause and effect relationship between chronic periapical lesions and systemic immune complexassociated disease is difficult. Removal of the source of antigen is one of the steps recommended by the World Health Organization to attenuate the deleterious effects of immune complexes [18] . Since CIC have the potential to cause systemic illness in certain individuals, the source of antigen should be eliminated. Further studies will contribute to a better understanding of CIC in periapical lesions and their systemic implications.
